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Аннотация. В данной статье исследуются пилотные проекты финского 
домостроения с использованием новой технологии для отопления домов и зданий на 
основе применения теплового насоса в паре с солнечными коллекторами, определяются 
преимущества и недостатки данной технологии. 
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This article describes a new zero-energy production technology used in the construction of 
buildings in Finland. The objective of the research was to study basic information about the 
important trend in Finnish housing construction, to find out technical specifications of a pilot 
project which is a building of the Faculty of Environmental Technologies of the University in 
Helsinki, to study other examples of active houses in Finland, to define the advantages of that 
technology and finally to understand the importance of such active houses for the future. 
According to the directive of the European Union, since 2020 in Europe it will be possible 
to build houses with zero energy consumption only. They will be either autonomous buildings, 
providing themselves with all the energy or such buildings which take as much energy from 
external sources as they can give it off for a year. 
   It is interesting to see how not only the leaders in the sphere of energy - efficient 
construction such as Denmark and Germany are preparing for this future, but also Finland, close 
to Russia in the climate is also preparing for it. 
   An important trend in Finnish housing construction is the new technology for heating 
houses and buildings. Thermal pumps allowing the use of earth energy are becoming widely 
spread. The operation of these units is based on the fact that underground soil temperature during 
the whole year is at the same level – five degrees Celsius. In this situation it is possible both to 
heat the house and to cool it — and even to give up the usual conditioning. 
    Heat pumps can be very effective when paired with solar collectors - devices in which 
water or special liquid is heated by solar radiation. The "heat pump + solar collector" systems give 
the opportunity to provide the house with heat completely.  
An important element of the Finnish policy in the field of building construction is the 
creation of pilot projects. One of such projects is the recently constructed building of the Faculty 
of Environmental Technologies of the University in Helsinki which is also the Eco center of 
Helsinki. 
That building is energy efficient, its energy consumption is at the level of 70 kilowatts on 
square meter per year (at a standard office building — 210), it is equipped with power generating 
mechanisms, so we can say that energy production technology is used there. The total area of solar 
panels is 600 square meters, they are installed on the roof and on the southern facade. Batteries 
located one meter from the wall also play a role of the second warming facade. Due to solar panels 
the building generates approximately 20 per cent of the consumed electricity.  
There are also four windmills, but they do not participate in the energy balance of that building, 
their role is symbolic. Office cooling is also unusual: under the ceiling in those rooms the so called 
"cold beams" are installed. In summer cool water flows through these beams. 
242 
This experiment is of great interest for specialists. In general that building is maintained by 
10 ventilation systems with different characteristics — for offices, toilets, corridors, a conference 
room and so on. Many sensors of carbon dioxide have also been installed in that building and as 
soon as the air becomes worse ventilation systems intensify their work. 
   The northern climate creates the difficulties for the construction of “active houses”. Long, 
dark and cold winters require a well - planned energy recovery system, heat-insulating equipment 
and waterproofing materials of high quality.  
   The power consumption is reduced by technical solutions. The house is built with high 
thermal insulation. The powerful ventilation system is also installed there and the waste heat 
recovery system is connected to it. 
The active house does not stand out against the background of other street buildings, 
because all the necessary systems are absolutely integrated into the structure of houses and 
buildings. 
   Several more active houses were also built in Finland: one of them was built in the city of 
Kuopio which is in the central part of the country. The second house is in Järvenpää near Helsinki. 
   The first house in Kuopio is a dormitory building for students with 47 apartments. A gym, 
a steam and infrared sauna are at the disposal of the house residents. The ventilation system collects 
nearly 80 per cent of the heat energy for secondary heating. 
   The second active house is a high-rise building in Järvenpää constructed in the summer of 
2011. There are 44 apartments for the elderly in it. The system of geothermal heating is functioning 
in that house. Solar panels heat water and supply the house with electricity. Even the energy of 
deceleration of elevators is used to generate electricity.   
 
Conclusions: 
– This zero-consumption technology has more advantages than disadvantages. 
  The advantages are the following: the price of electricity is always the    same, reduced home 
maintenance costs, independence, weather conditions aren’t a problem, profitable sale, 
legislation. 
  The disadvantages are the following: high price, system security vulnerability.   
    – The energy consumption for such housing is about 40 per cent of the entire energy needs 
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